TITLE OF THE INVENTION 
METHOD OF MANUFACTURING A PART HAVING A MECHANICALLY 
WEAKENED AREA FORMING A HOLE OR A HOLE PRECURSOR, AND 
SECTION OBTAINED IN THIS WAY 

BACKGROUND OF THE INVENTION 
This application is a continuation-in-part of U.S. 
Aplication No • 09/519,615 and International application 
PCT/FROl/00221 filed on January 24, 2001, the contents of 
both of which are incorporated herein by reference. 

The invention relates to the manufacture of 
plastics material parts having at least one mechanically 
weakened area forming a hole' or a hole precursor. 

It is directed in particular, although not 
exclusively, to the manufacture of plastics material 
sections incorporating a longitudinal succession of holes 
or hole precursors intended to enable easy fixing of the 
sections in use. These sections are advantageously 
sections constituting or forming part of electrical 
wiring trunking. 

As used herein the expression "hole precursor" (the 
concept of a ^'preform" could equally well be used) means 
a hole that is imperfectly formed, constituted by an area 
that is mechanically weakened relative to the remainder 
of the part concerned; a mechanically weakened area of 
this kind can in particular be a hole formed in only part 
of the local thickness of the part concerned, a hole 
having over a portion of its depth a web including a 
constriction of its cross section which is generally 
concentric with the hole and intended to be destroyed 
when a fixing member is inserted, or a mechanically 
weakened contour separating from the remainder of the 
part a central portion which is intended to be eliminated 
in use; the aforementioned features can be combined, for 
example, with a blind hole including a cross section 


constriction and the bottom of which having a 
mechanically weakened contour. The mechanically weakened 
area can have an oblong section and can also constitute a 
hole with a spot facing. 

The benefit of providing a hole precursor in the 
form of a blind hole, rather than a through-hole, is that 
the user is free to use only some of the hole precursors 
to fix the part concerned, for example, without the 
unused precursors constituting traps for impurities or 
dust or even compromising the sealing of the internal 
volume of the part; this benefit is particularly 
significant in trunking, for example electrical wiring 
trunking, which is required to be as well sealed as 
possible from the external environment (this applies in 
particular to electrical wiring trunking intended for use 
in rooms having a water supply in the home) . 

If the hole precursor is open, the seal is not 
preserved so well, but the existence of constrictions in 
the hole precursors facilitates centering fixing members 
(usually screws) in the hole precursors which are used in 
service. 

The fact of providing hole precursors constituted 
of mechanically weakened contours is that the areas of 
the parts containing the hole precursors that are not 
used in service are more rigid than if the holes were 
formed completely, which is combined with facilitating 
the fitting of fixing members into the precursors that 
are actually used. 

The benefit of oblong hole precursors is that they 
can have a cross section larger than the cross section of 
the fixing members eventually used and enable the user to 
choose the location of the fixing hole within the oblong 
precursor. 

The benefit of spot facings (recessed bearing 
surfaces which are permanent) is well known; in 


particular, it enables the head of a fixing screw to be 
accommodated within the thickness of the part. 

It is already known how to make hole precursors or 
holes with spot facings in plastics material parts. In 
particular, it is known how to manufacture parts by 
injection molding with fixed projections or more usually 
mobile slides incorporated into the design of the mold 
parts. However, this approach, whereby the spot-faced 
holes or the hole precursors are formed as soon as the 
plastic material is shaped, makes it necessary tOodesign 
the molds accordingly and is applicable only to injection 
molded parts whose geometry allows this. 

The object of the invention is to provide a method 
of manufacturing plastics material parts with 
mechanically weakened areas forming holes or hole 
precursors (in practice a greater number of such holes or 
hole' precursors than is necessary for using the parts), 
wherein the mechanically weakened areas are formed 
esthetically and easily, at moderate cost, after the 
parts (or at least blanks therefor) are produced, and in 
a manner that is both reproducible and reliable. 

SUMiylARY OF THE INVENTION 

To this end, the invention proposes a method of 
manufacturing a part having at least one mechanically 
weakened area, the method including a step of producing a 
thermoplastics material part and at least one cycle of 
steps entailing : 

forming a localized opening through an area of the 
part which is of constant thickness, 

heating the part locally by means of a heating 
probe so as to render the area of the part plastic, and 

using a punch to modify the geometry of the area 
rendered plastic so as to delimit in the part a 
mechanically weakened area constituting a hole or hole 


precursor . 

Thus , in accordance with the invention, the 
mechanically weakened area is formed by deforming a 
plastic area of the part using a punch whose shape 
determines the shape of the mechanically weakened area 
after cooling. The punch causes plastic flow of the 
material, in practice against a counter-punch which can 
be flush with the surface of the part on the opposite 
side to the punch. Thus the part is not punched right 
through but through only a part of its thickness, there 
remaining material afterwards in line with the punch 
(considering its largest cross section) , 

The benefit of the opening is in particular to 
avoid the creation of an increase in thickness on 
producing the mechanically weakened area as the result of 
displacement of material during punching; the fact that 
the opening is a through-opening (with a section that in 
practice is constant) corresponds to a simple and 
reproducible manner of forming an opening. 

For the plastics material to flow in a homogeneous 
manner, the area rendered plastic is preferably formed so 
as so surround the opening. 

The hole precursor can have several forms. 

In a first embodiment, the geometry of the area 
rendered plastic is modified to delimit the mechanically 
weakened area in the form of a blind hole the bottom of 
which is constituted of a continuous web. This web 
guarantees that unused hole precursors are sealed. The 
web is preferably flush with the surface of the part on 
the side opposite the punch, in which case it ^is not 
necessary to provide a counter-punch of particular shape 
(a simple plane surface can be used) . 

In another, advantageous embodiment, the geometry 
of the area rendered plastic is modified to delimit the 
mechanically weakened area in the form of a through-hole 


bordered by a peripheral web. The peripheral web may be 
understood as a web (in the sense in which this term is 
used in connection with the first embodiment referred to 
above) which is incomplete. It forms a cross section 
constriction which is advantageously centered on the 
remainder of the hole precursor and can be used to center 
correctly the tool for preparing a fixing hole in the 
wall to which the part must be fixed, or even the fixing 
member itself. Depending on its thickness, either the 
peripheral web is destroyed when fitting a fixing member 
or remains and constitutes a spot facing. 

In a further, advantageous embodiment, the geometry 
of the area rendered plastic is modified to delimit the 
mechanically weakened area by a contour made up of 
openings. This corresponds to forming- a "dashed line" of 
openings to define the contour of a hole to be obtained 
by breaking the residual areas of material linking the 
inside and the outside of the contour. The contour is 
preferably formed of through-openings, which facilitates 
breaking the residual connecting areas. However, in a 
variant form, the openings materializing the contour can 
be blind openings. In a further variant, the contour can 
be a contour of constant thickness less than the local 
thickness of the part (like a groove) . 

The method of the invention is of particular 
benefit if the thermoplastics material part is extruded. 
This is because the extrusion process produces a section 
of constant cross section and forming hole precursors 
necessarily requires specific operations. 

Mechanically weakened areas can be produced after 
the extrusion process, exploiting the fact that the 
itiaterial of the section is still warm: the input of heat 
(or more generally of energy) to soften the plastics 
material locally can thereby be reduced. To this end, the 
cycle of steps is advantageously carried out as the 


product is extruded. These steps can also be carried out 
on sections previously cut to length. 

The method of the invention is all the more 
beneficial when there is potentially a succession of hole 
precursors in the part; to this end, the cycle of steps 
is preferably reiterated to form a succession of hole 
precursors . 

In a particularly advantageous embodiment of the 
invention the part is locally heated by means of a probe 
having one portion which constitutes the punch for 
modifying the geometry of the area rendered plastic. This 
represents the optimum from the thermal point of view 
(there are no thermal losses between the time at which 
the material is locally heated to the maximum temperature 
and the time at which the punch is applied) , and the 
number of mechanical moving parts is minimized. 

It is particularly advantageous if the heating 
probe is an ultrasound probe (sometimes referred to as a 
"sonotrode" ) . 

As already mentioned the shape of the punch 
determines that of the future hole precursor or hole. 

According to a first embodiment, the punch has an 
end portion terminating in a plane transverse face; this 
produces a web at the bottom of the hole precursor whose 
thickness is in theory substantially constant. 

According to second embodiment, the punch has an 
end portion terminating in a transverse face 
incorporating at least one step. This provides a choice 
of a web closing off the whole of the future hole, with 
variations of thickness, or a through-hole precursor, 
forming a constriction bordered by a peripheral web or a 
hole bordered by a spot facing; the spot facing can 
itself be closed off by a web which is adapted to be 
broken. 

The end portion can simply have a cylindrical cross 


section. 

It can instead have an oblong cross section; in the 
case of a section, the punch is preferably oriented so 
that its greatest dimension is parallel to the 
longitudinal axis of the section; however, to give the 
maximum choice as to the location of the fixing members 
in the hole precursors, the orientation of the punch can 
be changed between forming two* consecutive holes or hole 
precursors . 

The end portion can simply have a constant cross 
section, but instead it can have a decreasing section; 
this produces holes or hole precursors which are easily 
penetrated by a tool or a fixing member from the side on 
which the hole or hole precursor is wider, without such 
insertion being as easy from the other side, or even 
possible . 

In a further embodiment the end portion can 
terminate in a transverse (possibly concave) face 
bordered by a series of axial teeth extending in. a closed 
line corresponding to the contour to be formed; it can 
instead terminate in a transverse face bordered by a 
continuous axial rim. 

The invention also covers sections adapted to be 
made! by the aforementioned method. It also provides a 
plastics material section incorporating a longitudinal 
succession of mechanically weakened areas forming holes 
or hole precursors. 

Each mechanically weakened area is preferably in 
the form of a blind hole the bottom of which is 
constituted by a continuous web, which is favorable to 
obtaining a good seal between the two faces of the part. 

In another embodiment each mechanically weakened 
area is in the form of a through-hole bordered by a 
peripheral web or spot facing, which can be of benefit 
from the centering point of view (even if its cross 


section is not circular, as the centering effect can be 
in the longitudinal direction only or in the transverse 
direction only) . 

In a further embodiment of the section each 

mechanically weakened area is delimited by a contour made 

up of a succession of openings. 

The invention also covers the particular situation 

of electrical wiring trunking including a base portion 

and a cover, the base portion forming part of a section 

of the aforementioned type. 

BRIEF DESCRIPTION OF THE DRAWING 
Objects, features and advantages of the invention 
will emerge from the following description which is given 
by -way of illustrative and non-limiting example'^ and with 
reference to the accompanying drawings in which : 

Figure 1 is a view in cross section of a section 
during a first step of the method according to the 
invention. 

Figure 2 is a diagrammatic view in cross section of 
the section during a second step of the method. 

Figure 3 is a view in cross section of the finished 
section. 

Figure 4 is a view in cross section of the section 
at the beginning of a third step of the method. 

Figure 5 is a similar view at a slightly later 

stage. 

Figure 6 is a similar view at an end of punching 
stage, at which the section has a cross section as shown 
in figure 3. 

Figure 7 is a diagrammatic perspective view of the 
section shown in figures 1 to 6 . 

Figure 8 is a flowchart of one embodiment of the 
complete manufacturing process. 

Figure 9 is a view analogous to that of figure 6 
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corresponding to a different hole precursor shape. 

Figure 10 is a view analogous to that of figure 6 
corresponding to a further hole precursor shape. 

Figure 11 is a perspective view of another example 
of a section having an oblong hole precursor. 

Figure 12 is a top view of the section shown in 
figure 11 . 

Figure 13 is a view of this section in section 
taken along the line XIII-XIII in figure 12. 

Figure 14 is a view in cross section of another 
section in which another shaped hole or hole precursor is 
being formed. 

Figure 15 is a perspective view of this section in 
the finished state . 

Figure 16 is a top view of this section. 

Figure 17 is a view of this section in section 
taken along the line XVII-XVII in figure 16. 

Figure 18 is a perspective view of still another 
section . 

Figure 19 is a top view of the section shown in 
figure .18 . 

Figure 20 is a view in section taken along the line 
XX-XX in figure 19. 

DETAILED DESCRIPTION OF THE INVENTION 
Figures 1 to 3 show the principle of the process of 
the invention in the case of a section 10 in which a 
simple shape hole precursor (blind hole) is to be formed. 

The section 10 has a wall 11 of constant thickness, 
but it must be understood that this is not a precondition 
of feasibility. To be more precise, the section has two 
flanges 12 and 13 bordering the wall 11, conjointly 
imparting a U-shaped cross section to the section. The 
section is advantageously intended to constitute the base 
portion of electrical wiring trunking (in which case the 


internal volume of the section is closed at the top by a 
cover, not shown, for example another U-shaped section, 
or another part of said section) . 

As shown in Figure 1 the section 10 has already 
been made and has further undergone a drilling operation 
(throughout its local thickness) as a result of which it 
incorporates a through-opening 14 in at least on location 
(such locations are preferably distributed all along the 
section) . 

Figure 2 shows a subsequent step in the manufacture 
of the finished section, in which the section is locally 
heated to render an area of the section plastic. 

In practice the heating is applied by means of a 
heating probe 15 shown only diagrammatically . However, 
the heating can instead be effe^cted by any other means, 
for example by a wall along which the section travels. 

In this example, the heating probe has a two-fold 
function in that it also acts as a punch which cooperates 
with a counter-punch 16, which can simply be a plane 
plate, to modify the geometry of the area rendered 
plastic so as to delimit within the section a 
mechanically weakened area constituting a hole or hole 
precursor. However, it must be understood that the punch 
could instead be separate from the source of energy 
causing the heating effect. The fact of using the probe 
as a punch in particular guarantees that the material all 
around the opening is rendered plastic (in practice the 
punch is aligned with the opening) . 

The hole precursor 20 is shown in figures 3 and 7. 
Here it takes the form of a blind hole whose bottom is a 
continuous web 21 which closes off all of the section of 
the future hole. The surface of the web on the side 
opposite the blind hole is flush with the surface of the 
remainder of the section; this is because the counter- 
punch used is a plane plate, as mentioned above. 
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Figures 4 to 6 show three successive steps of the 
punching process during which the material of the part is 
shaped . 

In figure 4 the punch 15, whose cross section is 
larger than that of the opening 14, is beginning to upset 
in a downward direction material that has been rendered 
viscous by the heating effect. Figure 5 shows that this 
downward upsetting causes movement of the material under 
the punch corresponding to a constriction of the bottom 
part of the opening. Figure 6 corresponds to the 
situation in which the punch has reached the end of its 
stroke and has caused the bottom part of the opening to 
be closed off. 

Clearly, because the material is substantially 
incompressible,- the space formed by the hole precursor 
has the same volume as the opening 14. The volume 
required of the opening 14 (if no increased thickness is 
to be formed) can easily be deduced from the known volume 
to be opened up by forming the hole precursor; the 
opening 14 is preferably drilled through, which in 
particular offers good control over the voliime of the 
opening, with no risk of swarf remaining in it. 

Figure 8 is a highly schematic representation of an 
installation for implementing the method . of the 
invention, with an extrusion station 25, a drilling 
station 26 and a heating and punching station 27 
constituting a production line on which the drilling, 
heating and punching operations are carried out 
substantially at the exit from the extrusion station, 
which explains why the stations 2 6 and 27 are shown as 
being adapted to be moved parallel to the extrusion 
direction, so that they can act transversely (upward) on 
the moving section. The section obtained incorporates a 
succession of holes or hole precursors schematically 
represented in chain-dotted outline. The station 27 can 


have one element for heating and punching the plastics 
material or two separate elements close together (to 
reduce the cooling effect between heating and shaping or 
punching) . The stations 26 and 27 can be joined together, 
i.e.. conjointly .constitute a single moving station, 
incorporating a plurality of tools acting in succession. 

Figure 9 shows another section 30 differing from 
the section 10 in terms of the shape of its hole 
precursor 34, which has a flared shape obtained by using 
a punch 32 whose end portion 33 is tapered rather than of 
constant cross section (like the punch 15) , The hole 
precursor 34 has a trapezoidal cross section. 

The punches 15 and 32 terminate in a plane 
transverse face. 

Figure 10-^ shows - a punch 42 whose constant cross 
section end portion terminates in a transverse face 
incorporating a step 43. This produces a hole precursor 
44 in the section 40 in the form of a blind hole whose 
bottom 45 has a . lip 46 (intended to form a residual spot 
facing, for example) . 

Figure 11 shows a section 50 having, like that 
shown in figure 7, a hole precursor 54 whose bottom is 
completely closed off. This hole precursor differs from 
the hole precursor shown in figure 7 in that its cross 
section is oblong, here being elongate in the extrusion 
direction. Note that a shape of this kind cannot be 
obtained directly by drilling. The punch 52 is preferably 
turned 90° between two successive hole precursors so that 
the latter have different orientations, even though they 
are formed by the same punch. 

Referring again to figure 10, if the downward 
movement of the punch were to continue, this would 
clearly produce either a spot-faced hole or a through- 
hole precursor with a bottom part of restricted cross 
section bordered by a peripheral web (in other words, the 


bottom 45 in figure 10 would be of zero thickness at the 
center) . 

Instead, the same geometry of the spot-faced hole 
or hole precursor (depending on the thickness of the rim 
67) can be obtained in a section 60 by means of a punch 
62 terminating in a plane transverse face and cooperating 
with a counter-punch 65 incorporating a projection 66. As 
explained above, the hole precursor 64 is a hole whose 
bottom part includes a constriction bordered by a 
peripheral web 67 or spot facing (a spot facing is 
thicker than a web) . 

Figures 18 to 20 correspond to another type of hole 
precursor 74 which, unlike the previous ones, has median 
portions which are not thin but instead materialized by a 
contour ^separating inside and outside portions of the 
same thickness (of course there can also be a difference 
in thickness) . What follows is of course valid if a thin 
median portion is required. 

Figures 18 and 19 therefore show a section 70 in 
which an annular series of narrow openings 71 is formed 
(any contour can be used, however) ; the openings 
conjointly form a hole precursor. As is clear from figure 
20, the openings are through-openings in this example. 
They are formed by a punch 72 whose end portion 
terminates in a transverse face bordered by an annular 
series of teeth 73, The starter through-opening can in 
this case have a small cross section. 

Various combinations of the shapes of the holes or 
hole precursors described are possible within the context 
of the invention . 

The load on the source of energy for heating is 
greater if the part (whether it is a section or not) is 
at room temperature. In contrast, in figure 8, in which 
drilling and punching are performed on a production line, 
the energy input is reduced because the material of the 


section may not have cooled completely, being only just 
below its solidification threshold temperature. 

The thermal energy source is preferably a probe 
(but can be a simple heating plate) ; it is advantageously 
an ultrasound probe (sonotrode) , but any other 
appropriate heating element known in the art can be used, 
such as a heating spike. 

Of course, the invention is not limited to extruded 
parts and can in particular be applied to thermoformed 
parts and even to injection-molded parts, in which case 
the invention enables holes or hole precursors to be 
formed without complicating the thermof orming or 
injection molding process, for example by avoiding the 
need for molding slides; this is particularly beneficial 
^in the- case of small series - production which does not 
justify the production of complex and costly tooling. 

It may be noted that, in accordance with the 
invention, the step according to which modification is 
made to the geometry of the area rendered plastic is 
performed without removal- of material (in contrast to the 
formation of the opening at the first step) . Moreover, 
this opening is formed in an area of constant thickness 
(in other words, the area around the opening which is 
rendered plastic on local heating is of constant 
thickness) ; by way of comparison, the document PATENT 
ABSTRACTS OF JAPAN, vol 017, No 483 (m-1472) of September 
2, 1993 (c.f. JP-05 116219), in which a chimney 
surrounded by an annular groove is crushed, cannot be 
considered as describing an opening formed in a zone of 
constant thickness. Finally is may be noted that the 
mechanically weakened area that the invention aims to 
produce may be a single through hole, but this cannot 
have a constant section over the entire thickness of the 
area concerned . 


